Transepiphyseal separation of the neck of the femur following grand mal seizures is described in two children with cerebral palsy. Closed reduction and percutaneous fixation was followed by a period in a hip spica. Although the incidence of avascular necrosis of the femoral head is high following such injury, this has not occurred in these patients at a follow-up of 18 months.
Transepiphyseal separation of the neck of the femur following grand mal seizures is described in two children with cerebral palsy. Closed reduction and percutaneous fixation was followed by a period in a hip spica. Although the incidence of avascular necrosis of the femoral head is high following such injury, this has not occurred in these patients at a follow-up of 18 months.
A fracture of the proximal femur with transepiphyseal separation with or without dislocation of the femoral head from the acetabulum is a rare fracture of the hip in children. 1 According to the classification of Delbet and Colonna 2 this is a type 1 fracture. A high incidence of avascular necrosis (AVN) of the femoral head has been reported with injuries of this nature in children.
3-5 Previous reports described it occurring following significant trauma. [6] [7] [8] [9] [10] [11] To our knowledge, there are no reported cases of type I fractures following seizures. We describe two cases of this condition which occurred after seizures in patients with total body involvement with cerebral palsy.
Case reports Case 1. A 22-month-old female child with migrating partial epilepsy of infancy and severe developmental delay also suffered from generalised tonic/clonic fits on an almost daily basis. The seizures were permitted to settle spontaneously and the child received oral anti-epileptic medication. She was unable to communicate or walk but did not have any hormonal disturbance.
After one generalised tonic/clonic fit she remained restless and maintained her right leg in an awkward position. She was assessed at her local hospital the same day where a radiograph showed a transepiphyseal separation of the neck of the right femur (Fig. 1a) .
She was referred to our hospital and the following day underwent closed reduction and percutaneous fixation with two 2.5 mm Kirschner wires (Fig. 1b) . A hip spica was applied which was worn for six weeks, when the spica and pins were removed (Fig. 1c) . Her followup was unremarkable and at 12 months there was no sign of AVN of the femoral head. Thereafter, she was reviewed at her local hospital because of social circumstances and radiographs taken at 18 months follow-up did not show any signs of AVN. Case 2. A nine-year-old boy with trigonocephaly, grand mal seizures, quadriplegic cerebral palsy and an abnormality of chromosomes 9 and 13 was brought to the accident and emergency department following two grand mal seizures. He was unable to communicate or walk and received oral medication for the control of epilepsy. His parents had noticed a deformity affecting the right leg. Radiographs revealed a transepiphyseal fracture of the left proximal femur and a subtrochanteric fracture of the right femur distal to a plate which had been inserted three years previously following a fracture (Figs 2a and 2b) .
He underwent closed reduction and percutaneous fixation with a single 4.5 mm AO partially-threaded cancellous screw to the left hip. The internal fixation was removed from the right femur to permit open reduction and internal fixation of the new fracture with a blade plate.
A hip spica was applied for six weeks after which the hips were left free. He was reviewed at six-monthly intervals and at 18 months there was no radiological evidence of AVN (Fig. 2c) . He continues to be followed up.
Discussion
Fractures of the femoral neck in children are rare. [12] [13] [14] [15] [16] [17] [18] [19] Their complications may lead to lifelong disability especially where AVN occurs. 20 Standardisation of treatment is difficult because of the variability of presentation of Case reports these fractures and a lack of agreement concerning the aetiology and management of the complications that can accompany them. 21 The incidence of AVN following fractures of the femoral neck in children has been reported to range between 0% and 92%. 8, [22] [23] [24] Other authors reported an incidence between 80% and 100% following Delbet and Colonna type I fractures. [3] [4] [5] The type of fracture, the extent of the displacement, the age of the patient, and the treatment conducted are all strong independent predictors for the development of AVN. 24 High rates of other complications such as premature closure of the physis, nonunion and a poor outcome have also been reported despite early open reduction and fixation. 2, 3, 8, 10 Damage to the epiphyseal blood supply at the time of the injury seems to be the main factor in the development of AVN. Ng and Cole 25 suggested that kinking and tamponade of the vessels did not contribute significantly to the development of AVN in this type of fracture. They felt that the necrosis was as a result of immediate, irreversible changes in the blood supply of the femoral head at the time of injury. Trueta 26 stated that the poor prognosis of this injury is related to disruption of the lateral epiphyseal blood vessels which form the main blood supply to the epiphysis.
As significant trauma is the most common reported cause of separation of the upper femoral epiphysis, [6] [7] [8] [9] [10] [11] we believe this is the first report of such injury occurring following seizure.
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